Introduction
Gap junctions (GJs) are channels that allow the diffusion of ions and small molecules between apposed cell membranes. Vertebrate GJs are formed by a family of molecules called connexins, comprised of about 20 different genes in mammals (Willecke et al., 2002) . Six connexin molecules form a hemichannel and two apposed hemichannels form a functional channel. Rodent oligodendrocytes express at least three connexins -connexin32 (Cx32) (Scherer et al., 1995 ), Cx47 (Kleopa et al., 2004 Menichella et al., 2003; Odermatt et al., 2003) and Cx29 (Altevogt et al., 2002) . Each one has a distinct expression pattern at the cellular and subcellular level; this may differ between different types of oligodendrocytes (Altevogt and Paul 2004; Kamasawa et al., 2005; Kleopa et al., 2004; Li et al., 2004) . Connexins may have overlapping functions in oligodendrocytes, since mice deficient for either Cx32 or Cx47 have minimal or no pathology in the CNS, whereas mice lacking both Cx32 and Cx47 develop severe CNS demyelination (Menichella et al., 2003; Menichella et al., 2006; Odermatt et al., 2003; Scherer et al., 1998) . Cx32 and Cx47 mediate the GJ coupling of astrocytes to oligodendrocytes (A:O coupling), which may serve the spatial buffering of K + that is elaborated during the propagation of action potentials (Altevogt and Paul 2004; Kamasawa et al., 2005; Nagy et al., 2003b; Rash et al., 2001 ). Cx29 is co-expressed with Cx32 and Cx47 in oligodendrocytes especially in the gray matter. In contrast to Cx32, Cx29 is mostly localized at the adaxonal membrane and does not appear to form GJs, but may instead form hemichannels (Altevogt et al., 2002) .
Mutations in the GJB1/Cx32 gene encoding Cx32 cause the X-linked form of Charcot-Marie-Tooth disease (CMT1X), a demyelinating peripheral neuropathy (Bergoffen et al., 1993) (http:// molgen-www.uia.ac.be/ CMTMutations/). A subset of these mutations are also associated with acute or chronic clinical CNS manifestations, including spasticity, hyperactive reflexes, extensor plantar responses, or even acute encephalopathy with reversible white matter abnormalities (Kleopa and Scherer 2006; Kleopa et al., 2002; Paulson et al., 2002; Taylor et al., 2003) . Compensatory effects by other oligodendrocytic connexins expressed may account for the lack of such CNS phenotypes in most CMT1X patients. Expression studies of several CMT1X mutations have shown that many of the mutated proteins, including all the ones known to cause CNS phenotypes, are retained intracellularly in the Golgi apparatus or 
